A home care service has been implemented at our center with A home care service (HCS) has been recently implemented the aim of offering domiciliary assistance to patients with hemat our Hematology Center in Rome with the aim of offering atologic malignancies in advanced phase. We report our experithe continuity of palliative and/or supportive care at home to or with underlying situations contraindicating an intensive
chemotherapy (ie advanced age, other illnesses).
Our HCS was composed of several physicians and nurses, and of a welfare officer from our hospital. An infectious disIntroduction ease specialist, a heart specialist, a neurologist and a surgeon were available. Medical examinations, laboratory analyses, One of the most distressing moments during the close manintravenous infusions, parenteral nutrition and psychosocial agement of cancer patients is when only palliative or supportsupport were performed daily. In every medical and nursing ive therapy is indicated and, ultimately, all hopes of cure are access, the evaluation of general clinical conditions was lost. The poor clinical condition of these subjects and the recorded according to Karnofsky's Scale of Performance Status occurrence of severe complications require close medical sur-(KPS). 9 Hematological analyses, chemistry and microbiologiveillance with recurrent and prolonged hospitalizations. The cal analyses were sent to the laboratories of our Hospital. No desire of cancer patients to spend as much time as possible antimicrobial prophylaxis was administered, even in neutroat home during the palliative or terminal phase of their illness penic patients. A doctor on continuous duty was available and the high costs of hospitalization, are the main motives 24 h daily, all year round. In the event of fever or other clinibehind the development of strategies that move traditionally cal signs of infection, the doctor on duty performed clinical inpatient problems or therapies to the outpatient setting. [1] [2] [3] [4] [5] evaluation and laboratory examinations at the patient's home Thus, a different clinical approach could be justified in prior to administering antimicrobial therapy: a complete patients in advanced phase of their malignancy and the instiphysical examination and cultures from blood and, as clinitution of domiciliary assistance could be a safe and cost-savcally indicated, from urine, stools and any other presumed site ing alternative. Infective complications play a major role in of infection. Blood cultures were repeated daily in the face of the morbidity and mortality in patients with progressive canpersistent fever or if the patient was bacteremic, until cultures cer, particularly those with hematologic malignancies. The were negative. Febrile episodes were classified as microbiostandard recommendation is that these patients remain hospilogically documented infections with or without bacteremia, talized until the complication has resolved.
6-8 Thus, home clinically documented infections on the base of physical management of serious infections in patients with advanced examination and fever of unknown origin. Febrile episodes hematologic malignancies could represent an important mediclinically considered noninfectious (such as neoplastic, cal and ethical problem, unless continuous assistance by chemotherapy-induced and transfusion-induced fever) were skilled physicians and nurses is available.
not included in the study. In severely neutropenic patients (PMN Ͻ 500/mm 3 ) single daily dose empiric intravenous therapy with ceftriaxone (2 g) plus amikacin (20 mg/kg) was There were 80 (53%) males and 71 (47%) females. The durdid not influence the incidence of infections. The mean duration of home care was 52 and 24 days, in infected and nonination of home care ranged from 1 to 335 days, with an average of 37 days. Eleven patients (7.3%) whose general confected patients, respectively (P = 0.0006). The incidence of infections was inversely correlated with the severity of general dition improved were newly admitted to ambulatory care, and 19 patients (12.6%) were hospitalized due to worsening genconditions. Fifty-five percent of patients with KPS Ͼ 40 at the onset of home care developed an infective complication as eral condition and/or refusal of home care. The remaining 121 (80%) patients continued to be managed at home until death.
compared with a rate of 39% in patients with KPS р 40 (P = 0.03). However, the mean duration of home care was One hundred (66%) patients survived more than 2 weeks from the beginning of domiciliary assistance. Underlying diseases, 47.4 days in patients with KPS Ͼ 40 and 27.8 days in patients with KPS р 40, with an average of 0.011 and 0.013 infective previous therapy, the general condition at the onset of home care, the number of neutropenic patients with duration and episodes per day, respectively. In 63 patients the peripheral PMN count was persistently or occasionally less than severity of neutropenia are presented in Table 1 . Acute leukemia and lymphoma were the most common underlying dis-500 mm 3 ; the infection rate in these patients was 63%, as compared with a rate of 34% in the patients whose peripheral eases accounting for 64% of diagnoses. Fifty-four percent of patients had a previously treated hematologic disease in PMN count was persistently Ͼ 500 (P = 0.0003). relapse or unresponsive to cytotoxic chemotherapy and 46% of patients had not been treated with intensive chemotherapy due to advanced age and/or poor general condition.
Site of infection and microbial isolates
Sites of infection, microbial isolates and associated mortality are described in Tables 3 and 4 . Febrile episode was of Incidence of infection unknown origin in 56 cases (51%) and in 25 episodes (23%) the infection was only clinically documented. MicrobiologiOf the 151 patients with hematologic malignancies in advanced phase who received domiciliary assistance during cally documented infections occurred in 28 (26%) episodes, of which 17 were septicemias (14 without and three with documented organ involvement) (Table 4 ). Nine episodes of were empirically treated with oral ciprofloxacin. Oral amoxicillin was administered in five patients with acute purulent ton- sillitis. Seven patients not neutropenic, with low compliance Prognostic factors for oral treatment received intravenous ceftriaxone. The combination of ceftriaxone plus amikacin was administered in 46 As previously observed, 11 patients were newly admitted to ambulatory care, 19 were hospitalized and 121 patients died febrile episodes in severely neutropenic patients. Three patients with severe herpetic infections received oral acycloat home. Overall, an infective complication was the cause of death in 21 (17.4%) cases, and about 80% of deaths were vir. Two patients with Candida parapsilosis fungemia and Candida albicans esophagitis received oral and intravenous directly related to noninfective complications of the underlying malignancy. In particular, 41 patients (eight with infective fluconazole, respectively. One patient with rapidly fatal septic shock did not receive any antibiotic therapy. Fifty-six (89%) complication) died at home within 2 weeks from the beginning of domiciliary assistance. of 63 febrile episodes in patients not neutropenic responded to initial empiric antibiotic therapy (45 cases) or after modifiFactors influencing the outcome of infection are evaluated in Table 5 . Sex, age and underlying disease did not influence cation (11 cases). Out of 46 episodes of neutropenic fever, 32 (70%) responded to initial empiric therapy (26 cases) or after significantly the prognosis of infective complications. An increased mortality rate was correlated with severity of genmodification (six cases). eral conditions and neutropenia. Thirty-one percent of antibiotic therapy, the overall number of medical and nursing accesses was 420 and 685, respectively (0.44 and 0.72 per patients with KPS р 40 at the time of the infective complication died as compared with a rate of 4% in patients with day, respectively). KPS Ͼ 40 (P = 0.0004). An increased mortality was observed in severely neutropenic patients (30%) as compared to patients with a neutrophil count Ͼ500/mm 3 (11%) Discussion (P = 0.0001).
Increasing attention to the improvement of the quality of life and to the cost saving in the management of cancer patients has led to the development of strategies that move traditionMedical and nursing home care ally inpatient problems to the outpatient setting. Several large studies seem to suggest that outpatient manThe cumulative number of home care days in the 151 patients was 5594 (37 mean days, 20 median days). In 3389 days agement of the infections in low-risk categories of cancer patients whose medical condition is likely to remain stable is (61%) the patient was in a serious general condition (KPS р 40) requiring close medical surveillance. The cumulatsafe and effective, is well received by patients, and may prove to be cost-saving. 6, [10] [11] [12] [13] [14] [15] [16] In contrast, the high overall medical ive number of medical and nursing accesses was 2230 and 2403 in the overall days of home care (0.40 and 0.43 per day, risk of other categories of patients such as those with severe neutropenia or with uncontrolled malignancy, apparently jusrespectively). In the 2205 days in which patient KPS was Ͼ40, there were 0.17 medical and 0.19 nursing accesses per day.
tifies in-hospital treatment until the infective complication has resolved, since close medical surveillance and the ready availIn the 3389 days in which patient KPS was р40, medical and nursing accesses were 0.55 and 0.59 per day, respectively. ability of emergency care could benefit rapidly deteriorating patients. However, recurrent hospitalizations, even limited to With regard to the 950 cumulative days of home care during infective complications, calculated as the number of days of the close management of complications, could negatively affect the quality of life of these subjects and of their families, tageous, 2-4,17 the overall costs borne by both our HCS and patients are not available; thus, the economic impact of the with high costs and, in several cases, without significant clinical advantage. management of patients with advanced hematologic malignancies at home cannot be assessed by our study. Our experience appears to show that a home care program, which allows the continuity of palliative and/or supportive
In conclusion, it is a general feeling that home care services have an important role in humanising the care of patients with care at home could be the option of choice for cancer patients without hope of cure, even in the setting of serious medical advanced cancer, also considering that most cancer patients wish to die at home, 1 with the same trend being reported in complications such as, first of all, infections.
In our study the infection rate occurring at home in the setan Italian population. 18 Our experience appears to show that an advanced and integrated home care program with continuting of advanced hematologic malignancies was 46%; altogether, 109 episodes of infection were observed, with an averous assistance by skilled physicians and nurses, with a doctor available 24 h daily and with complete laboratory support, age of 0.72 episodes per patient, and the mean duration of the infective episodes, considered as the number of days of could be a safe and effective alternative to hospitalization for the management of infections in patients with advanced hemantibiotic therapy, accounted for 17% of the overall home care period. Only one patient decided to be hospitalized in atologic malignancies. Nevertheless, we are aware of the difficulties in the availability of a similar home care system the setting of infective complication. A significantly increased incidence of infections was associated with neutropenia and elsewhere. Several aspects should be underlined: (1) Domiciliary assistparalleled the duration of home care. However, the mean incidence of infective complications per day of home care in ance also in the setting of severe complications could improve the quality of life of patients and of their families, even if some patients with different general conditions was comparable.
Septicemia, pneumonia, cellulitis and perirectal abscess patients consider hospitalization more comfortable and more secure. (2) Our study seems to show that outpatient managewere the most frequent infections. Pneumonia was associated with a high mortality rate, but most cases occurred as a terment saves these subjects with advanced cancer the risk of developing infections due to highly pathogenic and antimicrominal event in critically ill patients. Since chest X-ray was only rarely obtained at home, the incidence of pulmonary infecbial resistant nosocomial isolates. In view of the above, home management of other categories of cancer patients, such as tions was probably underestimated. P. aeruginosa and S. aureus were the most common causes of bacteremia those receiving intensive chemotherapy, could be hypothesized. Recent advances in antimicrobial therapy, including the accounting for 50% of all microbial isolates. Only a minority of P. aeruginosa and S. aureus infections were fatal (three of availability of broad-spectrum betalactam antibiotics with long half-lives and the development of oral antipseudomonal nine, and one of five, respectively). Therapy with oral ciprofloxacin and once a day intravenous ceftriaxone plus amikaagents, represent an important tool to allow an efficacious and manageable home antimicrobial therapy. 13, 15, [19] [20] [21] (3) A procin in not neutropenic and neutropenic patients, respectively, was shown to be effective and suitable for empiric home antispective study to estimate the direct and indirect economic costs of such a home care program is needed, especially given bacterial treatment; in fact, 65% of febrile episodes responded to the initial antibacterial therapy with a further 16% after the current trend towards outpatient cancer care. modification.
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